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Planargard Disposable Filters 




minimized expQsuvQdarin^J!^^ volume - ™* 

problems ca^e^o^^ ■« a,o«y 

op&b/js from maximum r^^t 9 ' T 6 af,ow users t0 chooss * ™9e of 
Mens - oSSSS^lSS^ 2Jr°- wafer ,?* f ° cts - "larger* Disposable 

Specifications 

Materials of Construction 

- AH polypropylene construction with no O-rings or e/astomeri^ 
Connections 

Inlet/Outlet 

1/2 in Flaretek fittings, 1 in Flaretek fittings 
Vent/Drain 

1/4 in Flaretek fittings 
Operating Conditions 

Maximum Pressure 
4.1 bar(60psi)at25°C 
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06^6 per poctage 



1 « ttafbretek 

In WoM {Megs 

«nWbode« fortes 




Panargard disposable In-Line Planargard disposable U-Lim 
filter with I in Flared inlet/o-ici filter with 1/2 iaJFiaretek 
fittings and 1/4 in Flaretek ' inlet/outlet fittings and 1/4 in 
vent/drain fittings Flaretek drain fittings 
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MilliporePianargard Filters 



Description 

;SSfSSSs rem ° VeS a ^ ,0merated PtWes before they can 

~S? S S^^^ sma " WOfWn9 

PH l£2S£ Wfcne COnSt ~ Ctl ' 0n P rav!des ^«ent compatibility with high and low 
Applications 

* Point^fHJse and bn'k fil^^ . ... 

pbnaffeafion (CMP) r ch * rr -^ 1 mechanical 

Specifications 

"Materials 

All-polypropylene construction 

O-n'ngs 

EPR 

Cartiidge Dimensions 

Diameter 

70 mm (2.75 in) 

Length 

10": 264 mm (10.4 in) 
2(T: 512 mm (20.2 in) 
30": 761 mm (30 in) 

Connections 

Code 0 2-222 double O-ring 
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Operating Conditions 

Maximum Forward Differential Pressure 

4.8 bar(70psi)at20 # C 
Filter Selection Guide 



Minimize wafer defects 



Hxtend filter life 



Hemove gross contaminants 



Reduce large particles fanned in shipping container 



Reduce large particles a nd geb fanned during dilutio n 
Continuous cleaning ' : 



Location 



Point of use 



Suggested Product 



Point of use 



Point of use 
Intake* ~~ 



l o$t-dilution 



Recirculation loop 



CMP1,CMP3.CMPS 



CMP7,CMP9,CM11 



CM13 



CM14.CMI6, CM 1 8 



CMP9,CMU,CM13 



CMl4 t CMId,CMI8 



M 



0Q0 



0>OJ03 

PI 

P3 
f5 
P7 
99 
1 1 
13 
id 
16 
16 



1 «r icr 

2 = 20" 
3-30* 



PactoQO Quontitf 
06 ~ 6 per postage 



O&cg Mal&riol 
Cartn'cffie Code Delivered wih £PR 
0 - Code 0 Ofcngs i^lUd 
(2-222) O-Rlng on cartridge 



No ' o: ^ K^o^ fi&ers ore delivered with FP5> 
Code 0 12 222) O-fcng* Jasiofiod. 
Afl Ponorgatd fibers are shipped 6 per podog*. 




Actual Particle Retention in Oxide SlunyXXX 



For; 



complete technical^ 



hltp://thor.sribo.com:80/qs/cgi-bin/module builder. 



do main 



8/2/99 



-3 



c ;:•*;} 



f MILLIPORE 



I Microeleclronics j MJUIPORE 



Guide to Milfipore 
Produdsfor CMP 
Processes 

TheCMPsbnryfilfrafion 
challenge is to remove large 
part!d«j and aggbmerates 
from slurry that can cause 
defects, \Wlhoal changing 
slurry performance. 



Point-of-Use 
Filtration 

Potn f -of- Use 
fiircrfioa 



CMP Slurries introduce millions of abrasive 
particles to the wafer, potentially causing 
scratches on the surface. Point-of-use filtration 
is the most effective location for reducing the 
number of defect-causing particles. We have 
seen up to a ten-fold reduction i n light point 
derects by using Planargard filters at the pbint- 
of-use. 



For more applications information, see our 
Millipore technical document, MA071 PQU 
Fjltratjpn of Silica-BaWrMP Slurries Using 
Oanargard Fjjters 
by Zhenwu Lin, Joseph Zahka, Geanne 
Vasilopoulos. 

Find th» t„ f ^° int ° f Use Fi,tration Selection Guide 
Find the type of slurry used in your process end select the filter for specific 

product information. 



Slurry Type 



Recommended Filter 
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Fumed Silica Oxide 

(Diluted Cabot 1 * SS25 and SC1 . 

SS12. SC1 12; Rodel R ILD1300. 
ILD1200) 



o EJ3n3ngacd_C^rtrygg filter, 
membrane type CMP5 

o Planjusaid_Di§eQ§3ble 
Filter , membrane type 

-CMP5 . 

o PIaoaigiu^.C^rtnx!ge£L'ter^ 
membrane type CMPJ5 

o PJajiangaolQiseo^big • r 

Filter, membrane type 
CMP3 



Colloidal Silica Oxide 
(Klebosol R slurries) 



o Plarjargard CarfridgeRIter, 

membrane type CMP5 
o PLanan3sud_pjsposabjg 

Filter, membrane type 
CMP5 

o Piar/aj3garrir^r|ridgt Filter^ 
membrane type CMP3 

o Elanaig ard Disposa ble 
Filter, membrane type 
CMP3 



Silica-based Metal 
(Cabot SSW200) 



Metal (non-silica based) 
<2% solids 
>2% solids 



o Planacgard QarMd^eFjltei 
membrane type CMP5 

o P!ajTaj2@rd_D|srjosabie 
Filter, membrane type 
CMP5 

Please contact Mlipore 
TeehjiicaiSejyice 



Participate in Millipore's CMP Update 

pertain^a U trrMp n fl °ni , ; ed f by e " mai ' When We add new ^nt to our site 
pertaining to CMP apphcabons or products. RlliDgjiuUheJarm is easy and fast. 




MILLIPORE 

Website. Feedback 
Legal/Tracie.fr!3rks 
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(Microelecfronics I MILUPORE 

Milliporr Ari„„vf rrfr(rnics DivMnM 

UmdA Bnlication No tes jy atnhnw 
MMiporeMicroElectronics Division Technical Document MA071 
POU Filtration of SiHca-Based CMP Slurries Using Planargard Filters 

Zhenwu Lin, Joseph Zahka, Geanne Vasilopoulos 

Introduction 

planarized wafer C °° M P^ly cause defects (microscMctes) on the 

particle rneasuremeM ^ prcsenls """I" challenges in delivery, filtrafio" and 

sti.ea-based slurries are the ^^^STS^SS^ "* " C °"° idal " 
^c?ai?^^ ?*» (^imensiona, 

^"nn,^^^^ 

steps are in the liquid phas^Efca «T"? ama ^ a SKpS ^ A " P"*** 

collcdal silica CMP slurries nave ~™ "^"VP 1 ^- Commercial 

shows a SEM picture of typical frora 30 ■» *> 50 nm. Figure lb 

Filtration Needs 

particles (>l m) have be g en hu^SSSolSl^ Sma11 nUmber of W' 

which can be aggregates, agglomera es SElSS^ ^ ^ 3126 distributi °n These particles, 
existence. These Ia/ge P^^^^^^? ,n F 'f 2A 2B <*>^™ their 
centals and in the distribution s^S^ pipping 

hap:// m niisp,-der. m ,-|J,-pore.com/ m icro/micIiq/MA07I.ht 



Application Note: MA07I POJ Filtration of Sil... ^ 

temperature fluctuations during shipment and storage. P ^ 4 of 1 2 

polished wafers. Slurry ffltrationi^ nS? ^ °fjmcro$cratches and particle contamination on 
yields in CMP proc^p^ ^ PI ° Ven to * * wafer defects SS g 

JPECAVcstech 472 tool ushgVstandard • } * ^ e P° Ilslun g were performed on an 

1000 nm PECVD Si02 before poUsK Se **™*« Were de P° sited 

polished with and without poin^i^Sl^^Z^^t^ on ** • 
achieved by using a Planargard CMP? filS Se JpOLL ° f hght ^ defects 

Slurry Characterization 

;;. 

particles (30 to 200 run) present in^^»f r 1 ^ without retail ^g the desirable small " 
measurable changes^^ ^^ST^ 1015 ^re Sd 'be no 1 ' - 

before and after filtration. IWorffiS^t ^ ^ n ^° n ^ buIk Particle size distribution ' 
-Wtovalidateme^ . 

• %S S° n efficienc y f <* "large" particles 

^DgfectignoT "Large" Partite 

punters available that S^^dSSl~^1^ 1,,ere fa no commerci/particle 
presenceof bulk slurry particles S im?™ , ^ge particles (104 to 106 counts/ml >1 unSinthe 
particle counters we7evaSS o d^^f^^^ ^ dilution.TariouT 
tolerance to high coaccat^of^^^J^ to detect ,the .^ge particles with maSmum 

fS^SSaa^ FigUre 5 ' ^ - nti — on-line 
small particles in the slurry. Figure 6 sh™ ; a tvS Si 3 °r T™™ the interfe ^nce caused by 
slurry before and after Gl^k^J^^^fj^^ ° lar S e P 3 *^ concentrations in oxide 
based on the particle concentration WbS^lto SS£ ° f " Can be 

Bulk particle size distribution fPSrrt ™„ k 

commonly used techniques in CMPsurrries Sft ^ te ?? ques ^ The most 
hydrodynamic fractionation, or CHDFTfte Hphftl „ ™ g ^ chroraa tograph y (i.e., capillary 
measurement is based on ohotor 8 1 scattenn g mstrument used for slurry PSD • 
l>ght scattering (QEL^ J^^^^Sir 11 ^ ( l? S) ' &ls ° referred t0 ^asi-lstic 
obtained from the time' depeSEffiS on of S?™^ Wlth PCS ' information is 

resultmg from Brownian motion of pSes^ ^^ mtenS,ty due t0 c °"centration fluctuations " 
CHDF isbasedon(he , 2eexc|usioneffec(s ^ 

hUp://mi I Iispid er . m nii pore . conVmicro/mieIiq/MA071h(ni 
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cannot Therefore, IaS^IesS ^Sf? to B ™™*** motion, while large? partides 

to measure particles l^Slfn^wt P - *** «■* smaller ones. CHDF can beuse? 

by the particlesby a vm<^ofmeS^f& < *' ^ e acoustic beam will be further attenuated 

then inverted to obtamTnfea? SS&S a^ctT ? S?^ SpeCtnUn 0311 be **^ed 
concentration. paracte size, a particle size distribution, and a dispersion 

Performance of Flanagan! TM Filters 

point-of-use applications. FceffiS Uriels i V^ 1 ^, Mnfiguration <° simtJ ^ 
concentation, percent solids, ajShSSdSa£ S^w™ ^ a ^ l > TOd &r PMicle 
defined as: ' Parocte size distribution. The filter retention efficiency is 

Concentration in feed - Concentration in filtrate 
detention - Concentration in feed X 1 00% ~ 

™e retention efficiency curves for various Planargard filters are shown in Figure 7 

differential pressure ac7o AhT^ TJTSL^f^ 8 - wlu '<* *«ws a gradual increase in 
climbs rapidly as the filter rea cb^^^^ t ?^. II, ^ ^ "Mally, burthen " 
follows the complete plugging !?- u , ^sis proves that the plugging process 

between the inverse ^2^^^^^^^^°^ * ""tio^hip 
filtration volume. In this mechanism Te pressuSdrn- ( ° r D J^ DP « *<nensionIess form) and 
beg.nn.ng, which will then increase exooSX £ P ■ ^ the fiIter mcreases slow, y * *e 

eT P o=n^ 

>|~ the slur. . composition and the filter should 

fairly constant throughout its lifetime iffi Jw£ ^r? ^ filter retention remain * 
and mean particle size in the sIurrTwhkh s j£Zl\ 6 ,f er r does not the percent solids 

solids concentration is not changed b^ anSS T P ° rt f t I? r a CM P Process. As long as the' 
,; Z ^ Stnbuti0n - Fi 2 ure 10 ^ows the s W -b^kn^T- ™ 11 n0t a,ter the bulk particle 

at 60% and 95% of the CMP5 filters tt^hput d,Stnbution in the fi*d*nd filtrates 

Implementation Strategy 



hll P ://mi "«Pi^^^ 



ApplicaUonNoteMA07IPoa'FiI tt ati onofSiI O 
(POU) fjlbxioa at the too! caa irorfde S£mZ £. • ^ point-of-use* 

POU filter© Md p„ to extKe'li^roSfiS 0Ca ' ,fl,1S 18 0501 '° SUppIen « ttt 



Conclusion 



'^W^pl&tSel^f 1 ^^" optica! raulicle counter. SEM 
large particles ^S2&S^l? , f s ?^? ned ?* «*<«><*• The* defusing 

ffltratton on «rferdefect S re d« a iSd^S?p I ^^ t *** h ™ e the benefits of 

defect Action benefits during C^SXl^tlnTo^S.r ^ 

References 



loS^fc*?^^ f»T Ievds for a BPSG CMP ~ 

|?oSSt sScS^&S S a ■ «« Cotp 
Figure I 

Fumed Silica Aggregates and Colloidal Silica Particles 
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«. Fumed SificaSEM 



Figure 2 

"Large Particles" and Gel in Silica Slurries 



b. Colloidal SflicaSEM 



Figure 3 Wafer Scan Result Using Tencor SURFSCAN 6400 
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for the Wafer Polished with Filtered 



http://milIispidcr.millipore.com/micro/mieIiq/MA07 
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Figure 5 

ScWrfic QfLarg; Prfde CointingSysten 

Divert s «, t To&^ii 

' ~© — ~(j|xi7J-~ {ore}— J 




Figure 7 
Retention Efficiency of POU 
PJanargard TM Filters 



Figure 6 




Figure 8 
CMP5 Filter Plugging Curve 
in Typical Silica Slurry 
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Figure 9 

Retention Efficiency and Filter Life 





Figure 10 

Effect on CMP5 Filter on Slurry Bulk Particle Size 
Distribution 



Table r 

Effect of Filter Plugging on 
Percent Solids and Mean Particle Size in Slurry 



^SoTia? 



933 



T977 



T97X 



9CT 



nM *"w 6211 diam *™ »y -.eight 
UH : Mean diameter by number 

Table II Field Test Results 




Customel 
A 


Slurry 


Kilters Tested at POU 


Normalized l. Pi 


> 1 .f*\f**lc 


B ' 


turned bihea 


Mone 
CMP+CMP3 


100 
10 


TV> Dl 


Colloidal Silica 
Colloidal Silica 


Mone 
CMP7+CMP5 
CMP3+CMP1 

Rone 
CMP3 


100 
30 

9 

33 



Foraddiffon,! f or *f ceive technical Assistance 
h^°^^T° a t f\?f ^ number listed below 
I" the ZfX a^I^^*^^^ d-SOO-645-5476) 



In the- r r q 7 ~-»««», ^ u lon-rree 1-8' 
On tu r faX 0rders t0 ( 6I? ) 533-8873 
On the Internet http://www.miIlipore.com 

Millipore Worldwide 
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AUSTRALIA 
Tel. I 800222 111 

or (02) 888 8999 
Fax (02) 878 0788 

AUSTRIA, CENTRAL 
EUROPE, CXS_ 
AFRICA, 

GULF LEEASTAND 
Tel. (43) 1 877-8926 
Telexl31464miliva 
Fax (43)1 877-1654 

? AL TIC COUNTRIES 
Tel. 358-0-804 51 10 
Fax 358-0-859 6616 

BELGIUM AND 

LUXEMBOURG 
Jel. (02) 726 88 40 
Fax (02) 726 98 84 



€ 



CZECH JAPAN 
REPUBLIC Tel (03)5442 9711 
TeL 02-205 138 41 Fax(W)5442: 
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02-205138 42 
Fax 02-35 23 75 

DENMARK 
TeL 46 59 00 23 
Fax 46 59 13 14 



9736 Analytical 
9737BioProcess 
9734 Lab Water " 
9738 Microelectr. 

KOREA 

TeL (82-2) 5548305 
Fax (82-2) 5636253 



FINLAND 
Tel. (90) 804 51 10 
Fax (90) 859 6616 MALAYSIA 
FRANCE I eL (6 °) 3 - ? 571322 

TW,2.70.00 FaX(6 ° )3 - 7571711 

MEXICO 
30.12.71.80 Tel. (525) 576-9688 

GERMANY FaX (525) 576 -*'<06 

Tel. (06196) 494-0 THE 

Fav /n<i ox". *r«, 



BRAZIL 

Tel. (01 1)548-7011 
Telex (01 1) 57751 MILY 

Fax (01 1)548-7923 

CANADA 
Analytical Division- 
Tel 1-800-MILLIPORE 
v l-800-645o476) 
Fax (613) 225-9366 
BioProcess Division- 
Tel- (416) 675-1598 ' 
Fax (416) 675-1846 



Fax (06 196) 
482237 



NETHERLANDS 
Tel. 076-5022000 
Fax 076-5022436 

NORWAY 
Tel. 22 67 82 53 
Fax 22 68 53 15 



HUNGARY 
Tel. 1-205 9784 
Fax 1-205 9792 

INDIA 

Tel. (91) SO-839 63 POLAND 

(91)30-839 46 57 g^ffi? 25 
Fax (91) 80-839 63 Fax 22-663 70 33 



PUERTO RICO 
Tel. (787) 273-8495 
Fax (787) 747-8449 



SINGAPORE 
TeL (65) 253 2733 
Fax (65) 254 4056 

SPAIN 

Madrid: 

TeL (91) 729 03170 
Fax (91) 729 29,09 
Barcelona: 

Tel. (93) 451 70 00 
Fax (93) 451 60 48 

SWEDEN 
TeL 08-628 69 60 
Fax 08-628 64 57 

SWITZERLAND 
Tel. (01) 908-30-60 
Fax (01) 908-30-80 

TAIWAN 

Tel. (886-2) 7001742 
Fax (886-2) 7553267 

U.K. AND IRELAND 
Tel. (01923) 816375 
Fax (01923) 818297 

U.S.A. 

Tel. (617) 275-9200 
Fax (61 7) 275-5550 

IN ALL OTHF.p 
COUNTRIES 
Millipore Intertech (U.S A ) 
Tel. +1(617) 275-9200 
Fax +1 (617)533-8630 



ITALY 

Vimodrone 
(Milano): 
Tel. (02) 25078 1 
Fax (02) 2650324 
Roma: 

Tel. (06) 5203600 
Fax (06) 5295735 

Key Wo d Ch Corporation or an affiliated company, Bedford, MA 

^^'^Zc^^Si^I- "^Phy. Chemical Distribution 

Ctara" pf»S ' C f h " PUrifi '' drara - microprocessor Si,? pr0cess - breakdown voltage 

ChZ"Tal±TrT Chemis ^ ^<SSoF^!S^^ *g Santa 
weal, o en e ra l Chemical, Shipley, JSR ' M Tec h»olog,es, DNS, TEL, Ashland 
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